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CONNECTICUT RIVER SUPPLEMENTAL STUDY
PHASE 2 REPORT '
CORPS OF ENGINEERS

1. BACKGROQUND

The Corps of Engineers, as part of the Connecticut River Supple-
mental Study, has the responsibility of investigating structural
elements of alternative flood damage reduction plans in the
Comnecticut River, Work is defined in New England River Basins
Commission, Connecticut River Basin Program, Supplemental
Flood Management Study, PLAN OF STUDY, July 1, 1973,
Sections COE 2,1C, 2,1D, and 2,1 E, This report is intended to
transmit the findings of the Corps of Engineers along with certain
recommendations to the New England River Basins Commission.

The report is not intended for general distribution. As mentioned,
only certain elements of various flood damage reduction alternatives
were investigated, and these elements of the work are reported
upon here. Other elements of the investigation are being handled
by other organizations, and it is understood that the New England
River Basins Commission will use this partial report along with
reports of others to develop a Connecticut River Basin flood damage
reduction plan, '

Structural flood damage reduction alternatives discussed in this
report have been analyzed in a detail which is in keeping with the
purpose of the Connecticut River Supplemental Study; that is to
develop a conceptual basin-wide flood damage reduction plan.
Engineering studies on these elements have not been accomplished
in the detail necessary to recommend specific projects for Con-
gressional authorization., It should be noted that prior to
implementation, detailed engineering, economic, environmental
and social studies will be accomplished on each element of any
Connecticut River Supplemental Study recommended plan,



2. COORDINATION

Areas of responsibility in Phase 2 of the Supplemental Study as
defined in the Plan of Study are fragmented. The Corps of
Engineers responsibility involves the investigation of certain
structural elements in alternative flood damage reduction plans.
Since several organizations were working on various elements of a
number of flood control plans, considerable effort was expended in
interdisciplinary coordination, Frequent meetings were held among
Study Management Team members, Various plans were aired
before the public at a series of meetings held in July and August
1974, Countless individual contacts were made to seek and provide
information., Aside from the specific work items which it was
charged with accomplishing, the Corps of Engineers was called
upon to furnish information which it had available and was consid-
ered necessary to make evaluations of environmental, social and
economic impacts,

3, STUDY ARFA

The entire Connecticut River Watershed, in Connecticut, Massa-
chusetts, New Hampsh1re and Vermont, is considered the study area,
The map on the following page shows the Basin with major, existing
Corps of Engineers projects. The watershed was subdivided for
impact studies of Corps of Engineers elements of the work as;
Lower Basin (Connecticut and Massachusetts); Ashuelot River,

New Hampshire; Sugar River, New Hampshire; Ammonoosuc River,
New Hampshire; and White River, Vermont. The specific tribu-
taries were selected because the 1970 Coordinating Committee-
recommendations included flood control projects (large reservoirs)
on them, The Coordinating Committee also recommended flood
control projects on the Deerfield River, Massachusetts, and the
Passumpsic River, Vermont. Impacts on the Deerfield River were
consgidered in lower Basin impact evaluations and the Passumpsic
River impacts were handled in conjunction with the Soil Conserva-
tion Service's upstream watershed studies on that tributary.

This investigation and report are intended to address basin-wide
flood problems.. Alternative flood damage reduction plans are
intended to primarily alleviate mainstem Connecticut River prob-
lemsg., Where possible, tributary problem areas are addressed as
part of the basin-wide consideration, The Corps of Engineers has
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on-going programs to cope with problems of localized ﬂobding 'é,zid
ice jamming. This report will not be concerned with these prob-
lems except in areas where they might be incidental to a basin-wide
plan. Co

4, THE PROBLEM

Many Connecticut River Basin communities are subject to a flood
threat. The threat was considered by the Coordinating Committeel
to be of major proportions. The Coordinating Committee included,
among their many water resource recommendations, a 1980 plan
for reducihg flood losses. The plan consisted of constructing
seven large reservoirs along with an upstream watershed plan,

five local protection projects, and associated non-structural meas-

ures, The latter element was intended to complement structural
elements of the plan and was geared principally toward preventing
the flood loss potential from worsening in future vears. An alter-
native system of raising existing dikes and constructing new dikes
was also presented by the Coordinating Comrnittee,

A Citizens Review Committee along with the New Erigland River
Basins Commission reviewed the Coordinating Committee Report
and raised several objections in the area of flood control, The
objections which are documented in two reportsz fall under three
general headings. It was felt by many reviewers that;

1. The need for additional flood damage reduction measures
was not clear,

1 The Connecticut River Basin Coordinating Committee was an 11
member Federal/State/New England River Basin Commission
organization that conducted 2 6-year comprehensive water re-
source study and published a report, Comprehensive Water and
Related Land Resources Investigation, Connecticut River Basin,
June 1970, Appendices C, F, J, K and M of the report dealt
partially or wholly with the matter of flood damage reduction.

2 Report of the Citizens Review Committee on the Connecticut
River Basin Comprehensive Water and Related Land Resources
Investigation, February 1, 1971, and the NERBC 1980 Connect-
icut River Basin Plan, January 1, 1972,



2. Alternative means of accomplishing necessary flood damage
reduction were not adequately presented, -

3. Environmental Impacts of the recommended flood da.ma.ge
reduction plan were not adequately evaluated,

The Corps of Engineers responsibility in the Supplemental Study
and this report, along with the Corps Phase 1 :rvs:port,1 address
certain elements in the first two criticisms above., The Phase 1
report dealt with defining the need for additional flood protection.
Separate investigations were conducted in 18 communities within
the Basin, and flood problems were documented along with meas-
ures taken in the past to deal with the problem. The study and
report confirmed the fact that flooding is a major problem in the
Basin,

The Coordinating Committee report and the Corps Phase 1 Supple-
mental Study Report are both in agreement that overtopping main-
stem Connecticut River local protective works would cause
catastrophic losses, The areas behind the protective works are
generally among the most heavily developed and prosperous in the
Basin. Aside from Westfield, Massachusetts, each of the remain-
ing 10 communities studied in Phase 1 would suffer light to
moderate damage relative to the community's total value, and only
light damage relative to the Hartford and Springfield metropolitan
areas., The City of Westfield would suffer severe damage from a
major flood. \
The 1970 Coordinating Committee Report recommended the con-
struction of seven multiple purpose reservoirs which would contain
provisions for floodwater storage., The report further said that
raising six of the seven existing mainstem local protection projects
was a physically viable, although less economically efficient, alter-
native, The supplemental study confirmed that constructing
reservoirs or reconstructing the dikes to a higher level are the only
feasible structural measures to alleviating the threat of flooding
behind the dikes at the six existing mainstem local protection

New England River Basins Commission, Connecticut River Basin
Program, Supplemental Flood Management Study, Phase 1,
Assessment of the Flood Damage Reduction Performance of the
Existing Flood Control System in the Connecticut River Basin,
Corps of Engineers, 1 July 1974,



projects, Howew er, in view of the existing political, environmental
and philosophical opposition to large reservoirs, it was decided to
pursue the concept of reconstructing the existing mainstem dikes,
While the system of reservoirs is the more economically efficient
approach, it is recognized that the premium price paid for added
protection by raising the dikes might be more appropriate since
this premium price might buy a program that could be considerably
less upsetting from an environmental and social point of view,

Not surprisingly, it became evident early in the study that non-
structural techniques would play an important part of any solution
which would be contemplated. The New England River Basins
Commission, as part of its work, developed (through contract)
wholly non- structural alternatives to address the problem of
potential mainstem Connecticut River flood loss.

Structural measures, obviously, will not solve all problems, but
there is an even more important reason for considering non-
structural elements as necessary, especially when considering
alternative plans with reservoirs. An expansion of the existing
reservoir system will permit flood stages to be significantly
reduced. Areas that now can expect frequent flooding will be in a
position where they will be affected only by a rare flood, Develop-
ment in these areas may become an attractive venture considering
the lowered risk of flooding. Thus, the reservoirs could actually
encourage streamside development, Non-structural measures in
such a case must be implemented so that future development will
not negate the damage reduction accomplished by the reservoirs,

Dike construction, on the other hand, may solve flood problems
in one particular area. Any protection that is to be offered outside
of a diked area would be of a non-structural nature.

A problem of major proportions exists in six mainstem Connecticut
River communities, where local protective dikes and floodwalls
have been built, and an explanation is in order. The 1938 Flood
Control Act, Public Law 761 -~ 75th Congress, authorized a plan of
flood damage reduction, The key elements in the plan were the
construction of seven local protection projects on the Connecticut
River mainstem and the construction of 20 large flood control
reservoirs on upstream tributaries, with 10 alternate gites identi-
fied, Subsequent Federal legislation resulted in the authorization
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of the system of 27 reservoirs which remain as authorized projects
today. The plan presented in the 1938 Flood Control Act was to
solve the problem by recommending a diking system to provide
protection from a recurrence of a 1936 magnitude flood and the
construction of the system of upstream reservoirs so that runoff
from a design storm could be reduced to a point where the dikes
would not be overtopped, The design storm and resulting design
flood as conceived in the 1930's is very similar to today's design
flood known as the Standard Project Flood. The 1938 Flood Con-
trol Act provided a plan that was considered adequate to provide
the necegsary protection to the most developed and damage-prone
areas in the Basin, If the plan had been carried to completion, the
Basin would have the high degree of security that is sought today,

When the city government of Hartford, Connecticut, was presented
the plan in the 1930's, it felt that the city's security would be
based on the uncertainty of the reservoirs ever being constructed.
The city, therefore, negotiated with the Corps of Engineers to have
its protective works constructed to the design flood level without
considering the reduction of upstream reservoirs, The city con-
tributed $5 million, the additional cost to provide the additional
protection to the project. The dikes at Hartford are now six feet
higher than the East Hartford dikes, immediately across the
Connecticut River. This additional height was provided by Hartford's
investment, Today, the City of Hartford is considered safe from a
Standard Project Flood.

Hartford's concern about the construction of upstream reservoirs,
today, appears well founded, Sixteen tributary reservoirs have
been constructed, Thirteen of these reservoirs are effective in
reducing Connecticut River flood stages at the Hartford/East
Hartford local protection projects. Twelve are effective in reduc-
ing flood stages at the local protection projects in Springfield,
West Springfield, Holyoke, Chicopee and Northampton, Massa-
chusetts, However, the level of tributary control, envisioned in
the 1930!s has never been realized. The local protection projects
at East Hartford, Connecticut! and Springfield, West Springfield,
Holyoke, Chicopee, and Northampton, Massachusetts, do not now
have the level of protection that was authorized by the 1938 Flood
Control Act, A Standard Project Flood would overtop all of these
projects, causing catastrophic losses, '



5, FIELD INVESTIGATIONS

The Phase 1 report indicated that overtopping of the ma.insfem :
dikes would cause catastrophic losses, A review of the hydrology
done for the Coordinating Committee Study confirmed that a flood
of major proportions could, in fact, overtop six of the mainstem
protective works. It was decided that a closer look should be made
of the areas which are presently protected by these projects to
determine the type and magnitude of development behind them,
recent trends and to the extent possible, predict what future devel-
opment might be expected. Each community was visited, building
permits for recent years were examined to locate new constructien,
A very rough idea of the value of recent construction was established
from examining building permits, assessed valuations, and observa-
tions, Attachment A contains reports on recent and planned devel-
opment in the protected areas behind the dikes. Omne poignant fact
developed as a result of this work, Development is sporadic with
regard to time and location, examples will become obwious as this
development is discussed later on., The lack of uniformity in
development makes it difficult to project how loss potential may
have changed in recent years and makes it difficult to project the
loss potential into the future., With this in mind, the following
assessment of recent development and projected growth in the
protected area is made.

East Hartford - The area protected by the dikes experienced
little growth irsmediately prior to 1969, A mixed commercial
industrial residential area bordered by Connectmut Boulevard,
Thomas Street and the dike, as well as a strip of primarily
residential development between Prospect Street and Main Street,
has survived through the years with litile change. An extensive
area north of Pitkin Street was used as an interchange for Interstate
Route 84, A marsh of about 1000 acres in area bordered by the dike,
Prospect, Governor and Thomas Streets, shows little pressure for
development,

The whole nature of the area was changed in 1969 with the develop-
ment of Founders Plaza, Founders Plaga, a banking-insurance
complex, was originally contained within a roughly 1000-foot
square area bordered by Pitkin Street, Hartland Street, Meadow..
Street and the dike, Recent construction associated with the Plaza
has overflowed in three directions, An eight-story chain motel on
East River Drive and new construction on Ash, Pitkin, and Meadow
Streets seems to indicate that the high rate of development will
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continue at least into the near future, Total investment from 1969
to date, in the protected area of the East Hartford dike, is
estimated at $25 - $30 million, Land congruous to the Founders
Plaza area, although not plentiful, is sufficient to continue the
existing rate of development for several years. Redevelopment of
some of the older areas can also be expected. A factor of 1.6 has
been assumed, which will update physical conditions in the diked
area of East Hartford from 1968 conditions to 1974 conditions.

SBringﬁ'eld - Of the six areas examined, Springfield appears
to be the most heavily developed and to have received the most
development in recent years. A building boom is the most accurate
way of describing growth behind the dike. An estimated $100
million has been invested in the protected area in the past few years.

In the southern portion of the diked area, an urban renewal project
centered around a 25-story insurance building explains much of the
recent growth, A civic center, motels, a courthouse, a medical
building, a medical insurance building, also add to the $60 m1111on
worth of recent development in this area,

The norther'n half of the diked area accounts for the remaining 40%
of recent development. About $20 million of low income multiple
family housing has been built adjacent to the dike, A school, a
medical building and various commercial buildings account for the
remaining new development in this area.

Ample room is available for future development in the northern
portion of the diked area, but only a very limited amount of vacant
land is to be found in the southern portion, However, older areas
are now being demolished to make room for new construction. One
would have to project the existing high growth rate, at least into
the immediate future. A factor of 2.0 has been assumed, which
will update physical conditions in the diked area of Springfield from
1968 conditions to 1974 conditions,

West Springfield - The West Springfield local protection
project consists of two separate elements, The dike from the
Westfield River north to the North End Bridge is called the West
Springfield project. To the north, in an area bisected by Interstate
Route 91 is the Riverdale project. These heavily developed areas
have received what could be described as moderate growth in
recent years.




About $5 million has gone into construction in the West Springfield
area, while the Riverdale area has experienced about $7 million in
construction in the same five years, The West Springfield area
development has been scattered, This area does not have the land
available for large scale development, and no urban redevelopment
plans seem to be in the works.

The Riverdale area, on the other hand, does have adequate land
available for future development. Land here has been set agide for
commercial and industrial parks. Several large new buildings
account for about 80% of recent growth in the area.

The diked areas can probably expect only moderate development in

the future and most of that in the Riverdale Section. Afé.—éfor?f 1.4
‘has been assumed, which will update physical conditions from 1968

to 1974,

Holyoke - The original system of concrete flood walls was
constructed in the late 1930's to protect the heavily developed
industrial area of Holyoke, The nature of the protected area is
little ‘changed since that time. To the south, a section of dike was
added in the late 1940's to protect the Springdale section of the city.
Growth within the 230 acres protected by the project has been very
limited. The Springdale Industrial Park constructed in 1956 is the
most recent large undertaking, Two investments of about $1 million
each for paper manufacturing facilities and a million dollar waste-
water treatment plant account for most of the more recent develop-
ment in the area. Another treatment plant is planned for coinpletion
in 1977. Although an interstate highway by-pass is expected to be
built through the protected area in the near future, very little
growth is expected, due to the limited land area available for new
development, ‘Physical conditions behind the Holyoke project were
assumed unchanged from 1968 to 1974.

Chicopee - The Chicopee Local Protection Project extends
along the east bank of the Connecticut River, in two separate pieces,
above and below the Chicopee River. The project extends up both
bhanks of the Chicopee River near its mouth, The upper portion of
the protected area is characterized by dense residential develop-
ment, In recent years, this area has seen 30 to 35 houses per year
construcked in the $30, 000 to $70, 000 price range, - However, this
rate of development is expected to ease as available land in the
protected area is becoming scarce. About a million dollars was

10
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invested in new multi-family residences along Chicopee Street
between 1965 and 1968, There has been some commercial/indus-
trial growth in this area along Chicopee and Meadow Streets, In
the past 10 years, a million dollars worth of commercial growth in
the form of a shopping center, banks, a storage building and a
super market has occurred. A $2-1/4 million school was also built
on Meadow Street. Chicopee Street experienced over $100, 000
growth in the form of car washes, a shoe repair shop, a cafeteria
and additions to a machine shop.

There has been no recent development of significance in the pro-
tected area south of the Chicopee River,

The Chicopee Project protected area is expected to continue as
primarily a dense residential area with only limited growth.
Conditions behind the Chicopee dikes were assumed to have in-
creased too little to warrant a loss potential adjustment from 1968
to 1974,

Northampton - The protected area has experienced a moderate
increase in growth in the past five years. Two new high rise multi-
family dwellings were constructed at an estimated cost of $2 to $3
million each on Conz Street. Also on Conz Street, nine new apart-
ments valued at $50, 000 each and a clubhouse valued at about
$20, 000 were built,

A new telephone company maintenance building, three office build-
ings and a motor lodge/restaurant on King Street have a value of
about $2 million.

Available land in the protected area is very limited; and because of
this, future development is expected to be low, Future development
may, however, take place on the extensive vacant land outside of
the local protection project. Conditions within the Northampton
project were assumed to have increased too little to warrant an
adjustinent in loss potential from 1968 to 1974,

11



6. ALTERNATIVE SOLUTIONS

Alternative 1 - Constructing Seven Large Resgervoirs

The Coordinating Committee, in its 1970 report, recommended the
construction of ten large reservoirs, Seven of these reservoirs
had flood control as a major project purpose., These seven reser-
voirs make up the major structural element of the Coordinating
Committee's flood damage reduction plan. The following is a list
of the seven reservoirs:

Site  State Stream Purpose 1
Meadow ' MA Deerfield _ _ F
Honey Hill NH S. Branch Ashuelot R,F, A
Beaver Brook NH Beaver Brook (Ashuelot) F,R, W
Claremont o NH Sugar ‘ R, F, A
Bethlehem Junction NH Ammonoosuc R, F, A
Gaysville ' VT White "F,R, A
Victory VT Moose (Passumpsic) R, F,A

Six of the seven reservoirs are multiple use facilities, whereas the
seventh, the Meadow proposal is a single purpose flood control -
impoundment.

The flood control features included in these reservoirs are pre-
cisely as recommended by the Coordinating Committee, . Other
project purposes were not investigated in this Supplemental Study.
The reader is referred to the Coordinating Committee Report for

a description of each of these projects, the alternatives considered
and the economic analysis. '

Cost and benefit calculations were updated to 1974 price levels.
Project estimates were updated in areas where changed conditions
would affect the estimates; for instance, latest design estimates
were used in the case of Beaver Brook and the relocation of a
newly constructed wastewater treatment plant was included in the
Meadow proposal. Real esgtate figures were updated to reflect
higher land values, Construction costs were updated using the
Engineering News Record, Construction Cost Index, Table 1 pre-
sents the updated figures,

1R - Recreation; F - Flood Damage Reduction; W - Water Supply;

A - Downstream Flow Augmentation

12
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TABLE 1

CONNECTICUT RIVER SUPPLEMENTAL STUDY
ALTERNATIVE 1
COST AND BENEFIT INFORMATION

SEPTEMBER 1974 PRICE LEVEL

—— -

-

(in $1, 000}
n _ Present|_. . : :
Cox::;(t);rrluc— Irrl;:erfesgt Worth ofﬂ Inte;estOPez;:ttmn Major T:O::afd Total Total |Benefits/Charge
Project , urm Future || L . Replace-| % Annual} Project B/C Ratio
Expendi- Con:?.truc- Recread Arno.rtl- Mainten-| . PI“OSiUC- Charges |Benefits
ture tion . zation ance fivity
tion
New Hampshire
Bethlehem Junc 26,400 2,324 147 l 1,700 107 33 25 1,865 1,848 0.99
Claremont 33,900 2,984 279 _1__{ 2,188 139 41 19 2,387 | 2,017 0.84
Beaver Brook 2/ 5,170 - - l 175 46 i5 -- 236 379 1.61
. Honey Hill 20,100 1,770 -- 1,288 115 34 8 1,445 3,239 2,24
(3]
Vermont
Victory 10,900 637 344 697 107 26 11 841 836 0.99
Gaysville 53,200 6,249 442 3,529 107 29 78 3,743 | 3,753 1. 00
Massachusetts . _
Meadow 72,700 6,406 -- 4,662 98 70 190 5,020 5, 650 1.13
FOTAL SYSTEM 222,370 20,370 1,212 {114,239 719 248 331 15,537 J17,722 1.14

1/ Includes $82, 000 for Present Worth of Future Water Quality

2/ Prepared from project design estimate, 3-1/4% Interest Rate authorized.

§_/ Although the total system B/C ratio is 1,14, each element in the plan would have to

before that element was implemented,

be justified, individually,



Alternative 2 - Reconstruction of Existing Dikes

The structural portion of this alternative Iﬁrovildes for the recon-
gtruction of existing local protection projects so that they will
contain a design level flood,

There are at present seven major federally constructed local flood
protection projects along the mainstem of the Connecticut River,
These projects are located in Hartford and East Hartford, Connect-
icut; and Springfield, West Springfield, Chicopee, Holyoke and
Northampton, Massachusetts. They were all initiated in the years
immediately following the 1936 flood, and were designed to protect
these, the largest and most important urbanized areas in the

Connecticut Valley from a recurrence of the 1936 flood, In addition, -

a system of upstream reservoirs was authorized by Congress which
would provide an even higher degree of security from flooding.

This system, however, has never been completed, and gix of the
communities remain threatened by a very large flood. Hartford,
Connecticut, the seventh community, accepted as a local responsi-
bility at the time of construction the cost of increasing the height of
the dikes an additional six feet to provide itself with a high level of
protection, With the completion of the modification of the Park
River conduit, Hartford will be secure from a flood of the magnitude
of a Standard Project Flood (SPF).

Alternative 2 provides for a higher degree of flood protection by
reconstructing the éxisfing dikes and floodwalls to Standard Project
Flood design levels at the six local protection projects which pres-
“ently lack this degree of security. Table 2 presents pertinent data,
concerning these six dikes and Alternative 2 modifications., The
following is a brief description of the existing local protection
projects and the measures which would be required to brmg these
protective works up to SPF design levels.

East Hartford, Connecticut - The East Hartford local
protection project consists of over 20, 300 feet of dikes and flood-
- walls, and protects approximately 760 acres of highly developed
urban area from the floed waters of the Connecticut and Hockanum
Rivers, There are two sections of earthen dike, 9,458 feet and
10, 131 feet long, and two sections of concrete floodwall, 550 feet
and 200 feet long, In addition, there are two stop log structures --
one at the Connecticut River railrocad bridge and the other at Main
Street, Three pumping stations have been provided to handle

14



TABLE 2
CONNECTICUT RIVER SUPPLEMENTAL STUDY

)

EXISTING FEDERAL LOCAL PROTECTION PROJECTS AND ALTERNATIVE 2 MODIFICATIONS

EAST WEST ;
HARTFORD HARTFORD | SPRINGFIELD | SPRINGFIELD CHICOPEE HOLYOKE | NORTHAMPTON
(1) 16,800 (1) 9,458 (1) 3,245 (1) 3,440 (1) 2,016 (1) 500 (1) 3,730 (1) 3,675
o (1) 1,420 (1) 10,131 (1)  4lo (1) 585 {1) 9,549 (1) 18,768 (1) 150 (1) 960
Number and Length of Dikes - (1) 3,500 (1) 240 {(1) 644 (1) 3,175 (1) 320 (1) 160 (1) 1,060
(feet) (1) 12,500 (1) 217 (1)12, 830 (1y 713 (1) 56 (1) 700
(1) 400 ,
] (1} 2,107 (1} 550 (1} 983 (1) 2,260 {1}920 (1) 1,800 {1) 5,600 {1) 450
Leneth of C (1) 896 (1) 200 (1) 740 (1) 480 (1)815 (1) 130 (1) 5,000
N‘gf";ler and ; ength of Concrete (1) 1,244 (1) 755 (1) 110 (1)260 ({1)2, 190 (1) 2,262
alls  (feet) . (1) 190 (1) 3,120 (1) 860 (1) 3, 681
(1) 5,720 (1) 240 | (1) 540
Pumping Stations 6 3 6 5 6 7 1
(2) Backwater (4) Sluice {7) Sluice (8} Sluice (4} Tailrace (26) Tailrace (I]SIuice;Pump Sta
Number and Type of Gates (11)Sluice (20} Backwater }{7)Sluice-Pump Sta ! (3) Sluice (16) Flood (2) Flap
(8) Sluice -Pump Sta {(2) Flap {1) Sewer (11)Sluice-PumpSta | (17) Sluice
(1) 31 (1) 14 (1} 19 (1) 10 (3) 15 (1) 52 (1) 19 (320 (1) 19 (1) 31
Number and Length of (1) 19 (1) 15 (1) 80 (2) 12 (1) 74 (1) 93 (1) 31 (2) 16 (2) 4 (1) 46
Stop Log Structures (1) 6 (1) 18 (2) 18 (1) 36 | (1) 22 (5) 32 (1) 50
(feet) 1(1) 18 (1) 21
Number and Length of (1) 5,600 (1) 1, 600
Pressure Conduits {1y 3,100
~ {feet) (1) 2,200
Maximum Height of Existing - '
Structure (feet) 27 30 13 14 18 16 25
Area Protected {acres) 2,800 760 820 1,500 1,100 ; 230 295
Top Elevation of Wall {feet msl) 44,9 37.9 66. 4 66.4 70. 6 76.5 130.0
Raise Required (feet) to SPF level - 4.3 4.4 4.4 4.7 5.7 3.6
Top Elevation of Dike {feet msl) 46. 0 39.9 68. 6 68. 6 72.4 78.5 132.0
Raise Required (feet} to SPF level - - 4.3 4.2 4.2 4.9 5.7 3.6
Initial Construction Cost ($1, 000) $115, 000} $15, 500 $6, 800 $6, 700 $10, 800 $27,100 $7, 300
1974 Price Level —
Additional Cost to Raise ($1,000) | _ $ 6,700 $8, 100 $10, 000 $15, 900 $15, 100 $1,900

" lincludes current estimate of Park River Conduit Modification, $71 million,
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drainage within the diked area. At the northern end of the dike,

the top elevation is 43,0 msl, From there, the top of the dike
follows the slope of the design flood water surface, so that the ele-
vation of the dike at the southern extent of the project is 39.1 feet, .
The height of the dike above the original ground surface varies from
approximately 15 to 30 feet, :

It is estimated that the earthen dike will have to be raised approxi-
mately 4. 3 feet along its entire length to provide SPF protection,
The concrete wall sections will also require a raise of about 4,3
feet. However, since the wall foundations were not designed to
withstand the forces that could be applied to a higher structure, it
has been assumed that the existing walls will have to be removed
and rebuilt to the higher elevation. As the dikes do not meet present
criteria, they may also have to be removed and rebuilt tc the higher
grade. In order to tie in to higher ground, it is estimated that the
dikes will have to be extended a total of approximately 500 feet, An
additional strip of land, approximately 15 to 30 feet wide along the
entire length of the earthen dike, will also have to be acquired to
accomodate the larger dikes.

Springfield, Massachusetts - The Springfield, Massa-
chusetts local flood protection project consists of a combination of
earthen dikes and concrete walls running approximately 15, 200
feet along the east bank of the Connecticut River from above the
Chicopee town line in the north to the South End Bridge in the south,
There are three sections of earth dike totalling nearly 3, 300 feet
and five sections of concrete wall running approximately 11, 300
feet, These dike and wall sections provide protection to approxi-
mately 820 acres of the most highly developed areas of Springfield,
The top of wall elevation on the northern end is approximately 68,7
feet msl, and slopes gradually to 65,6 feet msl at the downstream
end of the project. Within the protective works, there are also five
stop log structures, along with six pumping stations for interior
drainage. Through most of the Springfield area, the walls and dikes
range in height from approximately five to thirteen feet,

In the Springfield area, a raise of about 4,4 feet will be required
for the concrete walls and 4.2 feet for the earth dikes in order to
provide Standard Project Flood protection., In addition, two
extensions of the diking system, totalling 1900 feet, will be
required in order to tie the protective works in to high ground. A
narrow strip of land along the earth dike section will also have to be
acquired to accomodate the larger dikes, Because of the magnitude
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of the raise required, it will be necessary to remove the existing
concrete walle and replace them with higher ones, As the dikes do
not meet present criteria, they may also have to be removed and
rebuilt to a higher grade,

West Springfield, Massachusetts -~ The City of West
Springfield is protected from the flood waters of the Connecticut
and Westfield Rivers by two sections of dikes and concrete walls.
The Riverdale section parallels the Connecticut River in the north-
ern portion of the city, while the West Springfield section runs
along the north bank of the Westfield River and the west bank of the
Connecticut River in the southern portion of West Springfield. In
all, there are eight sections of earthen dikes with a total length of
over 32, 400 feet, and five sections of concrete floodwalls running
over 3,900 feet, for a total of 36,400 feet of protective works,
Approximately 1, 500 acres of the city of West Springfield are
protected by these flood barriers., At the upstream end of the
diking system, the earth dike has an elevation of 73,8 feet msl and
parallels the river as it slopes down to an elevation of 66,4 feet
msl at the Memorial Bridge. Along this reach, the height of the
dikes ranges from about five to fourteen feet above the natural

- ground surface. Drainage within the protected areas is handied by

a gystem of five pumping stations. There are six stop log struc-
tures in the protective works.

As with the Springfield project across the river, a raise of approxi
mately 4, 3 feet will be required to provide Standard Project Flood
protection to West Springfield. It is estimated that only about 300
feet of additional dikes will be required in West Springfield to tie
in to higher ground,

Chicopee, Massachusetts - The Chicopee local protec-
tion project parallels the east bank of the Connecticut River and
both banks of the Chicopee River at its mouth, for a total length of
26,800 feet, Within this total, there avre 20, 700 feet of earthen
dike in five sections and 6, 100 feet of concrete floodwalls in six
sections, These structures provide flood protection for approxi~
mately 1, 100 acres of the urbanized area of Chicopee., The interior
drainage for this area within the dikes is handled by six pumping
stations. At the northern end of the dikes, the top of dike elevation
is 75.2 feet msl, The grade line of the dikes follows the gradient
of the river as it flows south to the mouth of the Chicopee River,
where the top of dike elevation is 72,3 feet msl, Through most of
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the reach, the dikes. average about 13 feet above the natural ground
surface. These dikes also contain three stop log closures.

In order to provide Standard Project Flood protection to the city of
Chicopee, it will be necessary to reconstruct the existing dikes and
‘walls an average of 4.8 feet higher, This will require the complete
reconstruction of the concrete floodwall sections, and the acquisi-
tion of a narrow strip of land paralleling the dikes to accomodate
the large earthen structures., In order to tie the existing dike
system in to higher terrain, it will be neces sary to construct a
number of dike extensions, particularly on the northern end in the
Charbonneau Terrace area. A total of approximately 3,400 feet of
dike extensions will be required.

Holyoke, Massachusetts - The Holyoke local protection
project protects 230 acres of heavily industrialized area in the
center of Holyoke, The project runs over 21,000 feet along the
west bank of the Connecticut River and consists of four sections of
earth dike running over 4,000 feet, and five sections of concrete
floodwall totalling 17, 000 feet., Included in these dikes and walls
are 16 stop log closures for street and railroad openings., There
is also a complex system of nearly 60 gates to prevent water from
backing into the many mills, Seven pumping stations have been
installed to dispose of the interior drainage behind the protective
barriers, At the upstream end of the project, the concrete flood-
wall has a top elevation of 80.0 feet msl, At the downstreain limit,

near Riverside Park, the top elevation of the earth dike is 72,5 feet

msl, Through most of the reach, the walls are about 13 feet above
the natural ground surface,

In the Holyoke area, the local protection works will require recon-
struction approximately 5,7 feet higher., More detailed surveys
will be required to determine if a small berm is required in a
1300 foot section that is high enough for the present level of pro-
tection,

Northampton, Massachusetts - The protective works
at Northampton consist of two main sections, The eastern section
of dike protects the town from the floodwaters of the Connecticut
River, while the western section seals off the town from floods on
the Mill River. This section serves as a dam and diverts the wa-
ters of the Mill River into a diversion channel which discharges into
Oxbow Lake. The total system includes 6,400 feet of earth dikes
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and over 450 feet of concrete floodwall. There is one pumping sta-
tion to ,handle interior drainage within the diked area and three stop
log closures in the dike openings, The top elevation of the eastern
dike ranges from 132,5 to 132.0 feet msl, while the top elevation of
the dike paralleling the Mill River ranges from 146, 2 to 139, 8 feet
msl, The dikes average about 21 feet above the natural ground
gurface, '

In order to provide Standard Project Flood protection to the town

of Norfha.mpton, it will be necessary to reconstruct the existing
dikes approximately 3.6 feet higher, It is possible that a small
berm extension to the dike will be required to tie in to higher ground.

Project Evaluation and Implementation

Cost estimates were prepared for the Coordinating Committee of
raising the dikes at East Hartford, Springfield, West Springfield,
Chicopee, Holyoke and Northampton, These estimates were
examined and in some cases modified as part of the Supplemental
Study, Work was done only to the extent necessary to provide a
reasonable cost estimate. Existing wall and dike alignments were
used. The concerned cities were not consulted about preferences
a8:to alignment, type of protection, etc., realizing that such coordi-
nation is not necessary now, but will be a critical part of an author-
ization level study that will be required if Alternative 2 is pursued.
Several assumptions were made in preparing estimates:

a. All wall sections involved would be removed and completely
rebuilt. As the dikes do not meet present criteria, they may also

. ha?e to be removed and rebuilt; however, for this study, it was

as?umed that dike sections would be stripped of surface material
and rebuilt to a new level. Existing dike slopes would be maintained.

b. No new modifications to storm and sanitary drainage sys-
tems would be necessary.

¢, Existing interior drainage pumping facilities would be

-adgi}uate;

d. No new operational expenses would be incurred.

e, New land would be acquired in an amount equal to added
land covered by the dikes and walls, This includes the land under
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sections of new facilities as well as raised dikes and walls. Land
value used was at a rate consistent with the value of land on the
landside of the existing dike,

Cursory inve stiga'tibn of existing dikes indicated that no relocations
of highways or utilities would be necessary,

The existing walls and dikes are tied into high ground, Eétimates
were made of new sections of dike or wall that would be needed to
tie the works into high ground at the higher level of protection.

If a design should be undertaken of reconstructing these local
protection projects, consideration would, of course, be given to
adding width of dikes to the riverside of the projects. New align-
ments and changing from a dike to wall section or vice versa would
also be considered to befit the existing development and the wishes
of the community,

If Alternative 2 is pursued as a result of the Supplemental Study,
serious congideration must be given to deciding which of the exist-
ing local protective works should be modified first. East Hartford,
Springfield, and West Springfield have recently experienced the
more rapid growth. However, it must be remembered that develop-
ment behind all the dikes is extremely dense, Development behind
the Chicopee dike, on the other hand, is mostly residential and, as
such, probably represents a greater threat to life in the event of an
overtopping., Implementation of the dike modification would depend
upon the following:

a. The desire of the community -- No work could be under-
taken until the community desired it and committed itself to certain
assurances of cooperation,

b. The illustration of economic, environmental and social
feasibility - - Survey reports, along with impact assessments would
be prepared and forwarded to Congress.

¢, Congressional authorization and funding,
Construction costs were updated using an Engineering News Record
Construction Cost Index applied to estimates made as part of the

Coordinating Committee Study. A 20% contingency factor was then
applied, A design, construction and operational overhead factor,
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which has been developed through experience on similar projects,
was then applied. This latter factor varies with the magnitude of
‘construction cost reflecting a lower rate on a higher construction
expenditure, Land and damage figures were updated using current
real estate values. Total project costs were then amortized using
a 5-7/8% discount rate., A cost and annual charge summary are
shown in Table. 3,

Alternative 3 - Constructing a Reservoir at the Meadow
Site and Reconstructing Existing Dikes

There are two major reasons for making a trial selection of a com-
bination of dike reconstructions and a reservoir at the Meadow site,
First, the Meadow has the best flood reduction capability of the
seven reservoirs selected by the Coordinating Committee, it
controls the largest drainage area and it is close to the major
damage centers, a hydraulic advantage, Secondly, the Meadow
site was selected because it is in Massachusetts, the state which
has a major proportion of the Basin's flood problems, This latter
point might provide the project with public and political support.

Table 4 indicates the construction cost and annual charge: to do the
reconstruction. The cost and annual charge of constructing Meadow
would remain the same as they were in Alternative 1, that is
$72,700, 000 and $5, 020, 000, respectively.

The reader is referred to the Comprehensive Report, Appendix M,
for a description of the Meadow Project. Costs are shown on
Table 1 and flood control benefits are shown on Table 5,

The dikes have been discussed earlier in this section of the report.
The reconstruction of the dikes would be similar to the reconstruc-
tion presented for Alternative 2 except that reconstruction under
Alternative 3 would be to a lower stage than it would be for Alter-
native 2, Both alternatives would provide the same degree of
protection for the diked areas, that is, Standard Project Flood,

It was assumed that raising the dikes only the 1.8 to 2.5 feet
necessary for Alternative 3 would necessitate a reconstruction
rather than simply adding the necessary height to the existing
structures. An examination of the structural analysis made in the
1940's may indicate that a reconstruction is not necessary in certain
parts of the project; however, in view of the age of the projects, it
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is felt that major items of reconstruction may be necessary on the
projects in the latter part of the century. If the height is now to be
increased, it will be economically expedient to combine the dike
raising with an advance replacement project. The costs and bene-
fits for the projects are based on this advance replacement concept
which is descnbed in Attachment C.

Alternative 3 prov1des $280, 000 more flood reductmn benef:.ts than
Alternative 2, The difference in benefits represents da,ma.ges pre-
vented downstream of the Meadow Site, but outside the mainstem
‘local protection projects. On the other side of the ledger, the
Alternative 3 annual cost exceeds the Alternative 2 annual costs by
$4, 096, 000,

Alternative 3 does not provide a significant increase in benefita
over Alternative 2; therefore, Alternative 2 is preferred because
of the substantially lower cost, The higher cost of Alternative 3
is attributable to the fact that most of the reconstruction of the

dikes would have to be undertaken even if Meadow was built, although

the dikes would be reconstructed to a slightly lower ‘elevation. The
slightly lower elevations of Alternative 3 dike reconstructions (1.8
to 3.2 feet) would not be a significant factor in choosing between
Alternative 2 and Alternative 3.

This combination of dike reconstruction with a reservoir, is not as
efficient as prowdmg the necessary flood protection with either a
system of reservoirs (Alternative 1) or the dike reconstruction
(Alternative 2). The Coordinating Committee recognized the more:
efficient approach of using the two techniques (reservoirs and dikes)
separately and did not present an alternative with a mix of the two
techniques,
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TABLE 3
CONNECTICUT RIVER SUPPLEMENTAL STUDY
ALTERNATIVE 2
FEDERAL IOCAL PROTECTION PROJECTS
COST SUMMARY
SEPTEMBER 1974 PRICE LEVELS
(in $1, 000)
: , NON-FEDERAL. S E
EDERA . ,
FEDERAL COSTS COSTS PTotal Annual
Project roject
J Engineering Total - Lands Cost Charges
ConstruCtion Contingencies and Federal and
Cost Supervision| Costs Damages

East Hartford 4,130 830 1,130 6, 090 610 6, 700 418
Springfield 5,100 1,020 1,350 7,470 630 8, 100 506
West Springfield 6,240 1,250 1,570 9, 060 940 1¢, 000 624
Chicopee 8,960 1,790 2,170 12,920 2,980 15,900 992
Holyoke 9,830 1,970 2,350 14,150 950 15,100 942
Northarhpton 1,080 210 440 1,730 170 1,900 ‘119
TOTALS 35, 340 7,070 9,010 51,420 6,280 57,700 3,601




e

TABLE 4

CONNECTICUT RIVER SUPPLEMENTAL STUDY

ALTERNATIVE 3
FEDERAL LOCAL PROTECTION PROJECTS

COST SUMMARY
SEPTEMBER 1974 PRICE LEVELS

{in $1, 000)

FEDERAL COSTS

| NON-FEDERAL

COSTS

Total

Project _ Engineering | Total Lands Project (gxf::t;fs
Construction | Contingencies and Federal and Cost
Cost Supervision | Costs Damages
East Hartfond 3, 580 720 970 5,270 530 5, 800 362
Springfield 3, 650 730 970 5,350 450 5, 800 362
West Springfield 4,370 870 1,100 6, 340 660 7,000 437
Chicopee 7,280 1,460 1,750 10,490 2,410 12, 900 805
Holyoke 6, 320 1,270 1, 510 9, 100 600 9, 700 605
Northampton 980 190" 380 1,550 150 1,700 106
SUB- 'fOTALs 26, 180 5, 246 6,680 | 38, '10'0 4, 800 42,900 | 2, 677
Meadow ! 72,700 | 5,020
TOTAL 115, 600 7,697 _

1 See Table 1 fbr Cost Breakdown




TABLE 5

CONNECTICUT RIVER SUPPLEMENTAL STUDY
ALTERNATIVE 1 ‘

FLOOD DAMAGE REDUGCTION BENEFITS

SEPTEMBER 1974 PRICE LEVEL*

(in $1, 000)

. Basic Total

Reservoir Benefit (19801 Growth Benefit
Gaysville Total 1,429 613 2,042
Mainstem {i,186) (497) (1, 683)
Tributary (243) (116) (359}
Beaver Brook Total 162 52 214
Mainstem (9) (5) (14)
Tributary (153) (47) {200)
Victory Total 125 50 175
Mainstem (83) (34) (117)
Tributary (42) (16) (58}
Bethlehem Junction Total 321 134 455
Mainstem {164) {68) (232)
Tributary {157) {66) (223)

Claremont Total

564 ((530))%*

241 ((220))

805 ((750))

Mainstem - (494) (206) _ {700}
Tributary (70) ((36Y) (35) ({14} (105) ((50))
Honey Hill Total 244 108 352
Mainstem - (210) (94) {304)
Tributary - (34) (14} {48)
Meadow Total 3,974 1,550 5,525
Mainstem . (3,974) (1, 550) (5, 525)
Tributary -- - --
GRAND TOTAL 6,819 2,748 9,568
Total Mainstem (6,120) (2,454) (8 578)
Total Tributary (699) (294) (993)

* Engineering News Record Construction Cost Index 5 September 1974 = 2081,

*%(( )) These figures represent benefits to the Claremont Project assuming
that the Soil Conservation Service, Public Law 566 upstream watershed
project, which includes 10 impoundments, is in place.
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7. BENEFITS

Alternative 1 - With several exceptions, benefits presented
in the 1970 Coordinating Committee Report were updated to 1974
price levels, An average of the inflation index and the Engineering
News Record Construction Cost Index (ENRCCI) was applied for the
period between June 1969 and September 1974, The resulting factor,
1.4, was used in updating except in the cases which follow,

In the case of downstream hydroelectric benefits, new benefits
were furnished by the Federal Power Commission (Attachment B),
The increase in.the total downstream energy value from $42, 000
annual in 1969, to $140, 000 in 1974, is explained by the increase
in fuel oil prices in the intervening period. It is assumed that the
added hydroelectric energy provided by reservoir storage would
replace energy now generated in oil fired steam-electric plants,

A design level study was undertaken on the Beaver Brook proposal
after the Coordinating Commitiee Study was completed, - Although
the design level study was never completed due to withdrawal of
local support, project benefit figures were developed at a survey
level precision. Those benefit figures were updated from July
1972 to September 1974 (factor 1, 18) and included in this report.

Updated flood damage reduction benefits, shown in Table 5, are
subdivided by reservoir, mainstermn and tributary, and by basic
benefit and growth benefit, The breakdown of total project benefits
for each of the seven reservoirs is shown in Table 6.

Alternative 2 - Before any benefits were assigned to the re-
construction of the dikes, benefits were calculated for the existing
system of 16 flood control reservoirs in the Basgin., Flood flowand
stage reductions were calculated as well as the corresponding
reduction in losses (benefits), After these benefite were assigned
to the reservoirs, the remaining benefits behind each local protec-
tion project were assigned to that project,

After reconstruction of the dikes, the protected area would be safe
for any flood up to the Standard Project Flood. Benefits were
carried out to the , 001 probability line on the damage - frequency
curves, '
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The baseline condition for the dike reconstruction is with both the
existing reservoirs and with the existing dikes in place. Benefits

to the reconstruction are the incremental benefits from the base
year to 1990, The year 1990 being the point in .time when the
project life of the existing project has expired (the projects were

all constructed about 1940 with a 50 year project life). From 1990
to the year 2080, benefits will be credited to the dike reconstruction,

Attachment C presents the Alternative 2 benefits, an explanation of
how the benefits were developed, as well as rationale and guiding
documents which prescribe the technique,

Alternative 3 - The Alternative 3 benefits behind the main-
stem local protection projecis are the same as they are for
Alternative 2. In either case, losses are completely eliminated up
to a flood of the magnitude of a Standard Project Flood, Outside
the diked area and on the mainstem of the Connecticut River, some
losses will be eliminated by the Meadow Reservoir. The latter
loss reduction is credited to the Meadow Project. Loss reduction
credit behind the diked areas would be shared between the Meadow
Project and the dike reconstruction.

Total project benefits for Alternative 3 are $6, 624, 000, whereas
total annual charges are $7, 697,000, The B/C ratio of 0.86
indicates that the project is not viable and benefits were not
assigned among the elements of construction.
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TABLE 6

' CONNECTICUT RIVER SUPPLEMENTAL STUDY
ALTERNATIVE 1

BENEFITS FOR MAJOR RESERVOQIRS

SEPTEMBER 1974 PRICE LEVEL

(in $1,000)
Recreation Downstream Beneficial Uses
. Flood : L Total
Projects Corftc:)rol o Water Fish Water Enhanirli‘: ent Be::?its ”
General F & W | Quality |Recreation| F & W Power | Hatchery | Supply ' ,

NEW HAMPSHIRE

Bethlehem Junction 455 - 896 - 126 4 35 28 24 -- -- 280 1,848

Claremont 805 812 42 22 29 14 i3 - -- 280 2,017

Beaver Brook 214 13 - - -- -- -- -~ 152 -- 379

Honey Hill 352 1,540 24 49 28 15 7 3i4 350 560 3,239
VERMONT

Victory 175 466 80 -- 28 4 83 -- - -- 836

Gaysville 2,042 802 126 -- 56 56 13 -- -- 658 3,753
MASSACHUSETTS : -

Meadow 5,524 126 - -- -- -- -- - - -- 5,650

TOTAL - 9,567 4,655 398 75 176 117 140 314 - 502 1,778 17,722
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8. FINDINGS AND CONCLUSIONS

The following findings and conclusions are made within the context
of the work that has been assigned to the Corps of Engineers; that
is, to develop the structural components of flood damage reduction
alternatives and to assess their flood damage reduction effective-
ness, The Corps of Engineers finds:

A, There is,a potential for flood losses throughout the
basin; however, this potential is of far greater magnitude
in the metropolitan areas of Springfield, Massachusetts,
and Hartford, Connecticut,

B. A major flood could overtop the local protective
measures in East Hartford, Connecticut; and Springfield,
West Springfield, Chicopee, Holyoke, and Northampton,
Massachusetts. The local protection project at Hartford,
- Connecticut was originally constructed to contain a
design flood without the reduction from upstream flood
control reservoirs and with the completion of the Park
River Conduit Extension, the project will provide a high
degree of protection for Hartford, '

C. The areas behind the dikes are key areas in each
community and all are heavily developed. Recent
development in these areas ranges from heavy in the
case of Springfield, West Springfield and East Hartford,
to moderate in Chicopee and Northampton, and low in
Holyoke..

D. Overtopping the protective works would be cata-
strophic, ' Enormous losses would be sustained and the
New England Region, as a whole, would receive a
crippling blow, both economically and socially, Many
lives could be lost,

E. The three most likely structural solutions to the
problems were examined, Two of these three solutions
are viable from both an engineering and an economic
standpoint, The existing system of sixteen tributary
reservoirs can be expanded to twenty-three so that flood
stages can be reduced to a point where the existing local
protection projects will contain a modified design level
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flood. On the other hand, the existing dikes and walls
can be reconstructed so that they will contain a design
level flood with the existing upstream flood storage
capability, -

F. The Corps is aware that the seven large reservoirs
recommended by the Coordinating Committee no longer
have the state and local support necessary to insure
their implementation. Therefore, the Corps urges that
another altemnative plan of flood damage reduction be
adopted to secure the previously mentioned communities.
The Corps-believes the only other viable alternative -
would be to reconstruct the six local protection projects
at a higher level,

G. The mavyors of the cities of East Hartford, Connect-
icut, and Springfield, Massachusetts, have requested
that the Corps pursue the concept of raising their dikes,

H. That as soon as practical, the cities of Springfield,
West Springfield, Chicopee, Holyoke and Northampton,
Massachusetts, and East Hartford, Connecticut, be
-served notice that their local protection works will not
secure the respective cities from a flood considered as
a safe design flood. They should be further notified
what, if any, measures are under way to correct this
gituation, - This message should be issued annually
both to the governmental authorities and through paid
newspaper inserts in each city,

I. The Corps of Engineers, therefore, recommends
that Alternative 2 -- Dike Reconstruction be pursued as
a plan for alleviating the existing threat of dike over-
topping in East Hartford, Connecticut, and Springfield,
West Springfield, Chicopee, Holyoke, and Northampton,
Massachusetts, To prevent these communities from
being deprived of an acceptable level of protection any
longer than necessary, it is further recommended that
Type C studies be undertaken as soon as possible.
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CONNECTICUT RIVER SUPPLEMENTAL STUDY
FIELD INVESTIGATION

NOVEMBER 1974

Field investigations were made in East Hartford, Springfield, West
Springfield, Chicopee, Holyoke, and Northampton toc determine, to
the extent possible, recent development and development trends.
Building permits and real estate assessment records were
searched. The protected areas behind the dikes were visited and

a photographic record was made of recent construction in each
area,

The intent was to develop an estimate of construdtion in the pro-
tected areas since about 1969 and to estimate future growth
potential in these same areas. The following sheets describe what
was observed and include values of recent construction, The
values are not all inclusive, Only major construction was included
and values which were taken from building permits, and real estate
assessments may not be complete and probably do not include
furnishings and stock.

The work done pinpoints areas and time frames where heavy devel-
opment has taken place and allows for a better projection of future
development, More detailed analysis would be performed in
subsequent Level C studies.

ATTACHMENT A
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DEVELOPMENT AND GROW TH IN EAST HARTFORD, CONNECTICUT

Commercial and industrial growth has accelerated in the last ten years
in the East Hartford local protection area. Construction is presently under
way for new buildings, and with about 30 percent of the L.. P, area still un-
developed, new construction and growth is expected to continue. With the
assistance of the East Hartford Planning and Permits Department, 50 new
commercial and industrial buildings, built after 1963, were identified in the
L. P. area.

The southwestern quadrant of the I.. P. area has experienced the most
intensive growth with $25 - $30 million invested in an Urban Renewal Project,
Founders Plaza. The project was initiated about 1969 W_ith the construction
of a 17-story office building, a 2-story parking garage, and a combination 2-
story garage and 3-story office building., Following this initial construction,
7 other buildings were added to the project, including three office buildings
{one under construction), a stationary and a glass company, a filling station,
and an 8-story Ramada Inn (under construction).

The remaining new construction south of Connecticut Boulevard includes:
an office and computer building on Ash Street, and seven commercial and office
buildings on Pitkin Street. Older buildings have been replaced along Connecti-
cut Boulevard by 12 new buildings, principally including auto sales and restaur-

“ants. North of Connecticut Boulevard, there has been an increase in commercial

and industrial plants scattered through the residential area, totaling 19 new
buildings or additions. A new housing development, including about 60 homes
in the $30 - $40,000 range, was constructed within the SPF flood plain at the
north end and outside the dike.

Attached is a list of the 50 buildings with street addresses and the year
permits were approved,



RECENT CONSTRUCTION IN L. P. AREA, EAST HARTFORD, CONNECTICUT

~— J.o0cation N Building Permit Value Permit Year

Founders Plaza:

100 Gilbert St, : Conn Bank & Trust $4,000,000 - 1969
88 Gilbert St. Parking Garage 1,500,000 1970
Gilbert St. 17-Story Cfc Bldg 4,000,000 1969
50 Hartland St. K. L, I. BLDG.* 250,000 1972
5 Founders Plaza Charter Oak Stationary 100,000 1973
60 Darlin St. Shaw Walker Bldg 330,000 1974
121 Darlin St. - Shell Cil Company 50,000 1971
Ez. st River Drive Ramada Inn 1,400,000 1973
Meadow St. Melikian Bldg - 1974
11 Village St. Chase Glass Company 35,000 1972

*Appraised value $713,000; assessed value $463,000.

Location Year Building

45 Ash Street 1968 Cifice Building

_ 111 Ash Street 1968 Computer Building
33 Connecticut Boulevard 1964
45 i1 L | 1963
49 oo 1965
65-67 " " 1965
101 § 5
400 " oon 1971 :
411 " " 1972 Horseless Carrijage
460 " Bl 1965 Dworin Chevrolet
477 g " 1966 Medical Arts Bldg
540 " " 196§ Burnside Motors
600 " n 1967 Calvin Ford
700 " " 1966 Hoffmman Motors
162 Governor Street 1965
180 Governor Street Car Wash
296 Governor Street 1970 Warehouse
2 - 4 Lincoln Street 1965
20 Village Street 1965 Clinton Iron Works
24 « 26 Village Street 1971 Warehouse

~— 40 Village Street 1966 Hartford Tape & Label

200 Prospect Street 1965 Sterling Auto Body



Location Year Building

14 Géorge Street ' 1966

71 1y " . . 1964

80 i 11" . 1965

52 Jarhes Street | . 1965

29 Charles Street - 1966

37 - 39 Charles Street 1965 s

94 -« 100 Charles Street 1966 "65" Inc.

34 Cedar Street 1966 Horst Eng. & Mifg.
41 Nelson Street o 1967

42 n " o 1966

16 Jencks Street _ 1971 ' Office & Warehouse

Town Owned Property

Permit #39569 -~ 8/2 /68 Estimated Cost ~ $780.00 (E. H. Housing Authority)
1403 Main Street - 54 Unit Apt. Bidg. for Elderly.

39 Pitkin Street . 1967 :

‘101 v " ' 1963 Ward Bakery :
119 o 1967 Mickey's Drive In |
131 " 1966 Scullti i
200 " " 1968 Bechenstein
2z2 " " 1968 Fisher Building
242 ¢ " 1966 Westinghouse Bldg.
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DEVELOPMENT AND GROWTH IN SPRINGFIELD, MASSACHUSETTS

Commercial, industrial and housing growth has boomed in the last four
years alone in the Springfield local protection project at an estimated cost of
$100 million. Thirty to fifty million dollars of this growth is attributable to
an urban renewal project owned by the Massachusetts Mutual Life Insurance
Company, which has constructed about a 25-story office parking garage and
shopping center building, about a 15-story hotel and a 4-story parking garage
at 1500 Main Street in downtown Springfield adjacent to city hall.

Additional buildings may be included in the project since overhead walk~
ways lead to other buildings including one building on the opposite side of
Main Street. The project appears to be in full operation.

Directly across Main Street from city hall, a new parking garage was
built adjacent to a new Civic Center constructed about 1970 at an estimated
cost of $9 million. Chestnut Park, located behind the Civic Center covering
several city blocks appears to include a 10-story Motor Inn and possibly
other buildings, constructed recently. Also, adjacent to city hall, about a .
six-story court house building is under construction,

North of 1500 Main Street near the I-91 and I291 intersection, several
million dollars ¢of new commercial buildings were built including a 2 and 3
story newspaper building covering several blocks, a new bus terminal, Blue
Cross-Blue Shield building, several medical buildings, a Holiday Inn and Post
Office.

In the northern half of the diked area about $40 million dollars of new
construction has occurred in the last four years. About $20 million was
financed for the construction of low income multi-family residences built
adjacent to the dikes. Amnother $12 to $16 million financed a new school
and medical building in the same area. Another million dollars of commer-
cial and industrial buildings was constructed and is under construction in the
northern protected area. Most of the development is along Avacado Street,
where ample room remains for additional development., There is limited
room for additional growth in the southern half of the dike area, although
older buildings are being torn down for new construction. Besides new
construction in the vicinity of city hall, extensive rehabilitation is under way
at Carabetta Enterprises along Adams Street.

Attached is a partial list of new construction and alterations pointed out
by the Springfield building inspector, containing addresses, estimated con-
struction costs and year of permit. :



RECENT CONSTRUCTION IN L. P. AREA, SPRINGFIELD, MASSACHUSETTS

Northern Half of Diked Ai“ea:

o Permit
Location Building Est Con'n Cost Year
West St. 34-49 8 fam Multi-res 160K 1972
non 52.62 g§ " n " 120K 1972
roon 8494 6 " " " 120K 1972
"o 6680 8 n " "o 160K 1972
Interreligious Housing Corp.
Washburn St. 41-140  six - 6 fam multi-res 820K 1971
one - 8 " " " 158K 1971
o IHC
Lowell St. 101 - 267 fam multi-res 4,812K 1972
" 35-133 . three 6 fam multi-res 360K 1972
three 8 fam multi-res 480K 1972
28-122 2 8 fam &1-10 fam IHC 515K 1971
. | IHC |
Orchard St, 7-125 4-6=~8 & 10 fam multi-res 1, 188K 1971
Newland St. 96-110 8 fam multi-res IHC 158K 1971
" " 9.94 4-6 & 8 fam multi-res 713K 1971
-Roseland St. 9 . Spfld Redev Author _
foundry building 11K 1971
Sancerson St Spfld Hous Author
67-69 115-7 multi-res 1,200K 1973
,120-122 multi~res 157K 1973
Clyde St. 111-93 6 & 10 fam multi-res
5 bldgs IHC 852K 1971
97 Maint bldg IHC 14K 1971
Division St. 103-105 Medical office 82K 1971
98-100 multi-res SHA 40K 1970
.92 Maint bldg 12K SHA 1971
Bond St, 100 347 multi fam res 7,000K 1972
Spfld Redv Auth
Birnie Ave 336 Mfg bldg Moore Co. 25K 1973
200 C of Spfld School . 1973

12,104K

d~



Avacado St. 90
25
60

134

South of 1-291

Liberty St. 125
125

125

95

11

Boylston St. 77

Spencer,George & Co.Inc. 200K

Cold storage bldg
Warehouse & ofc & shop
City Tire Co.

Simos Co., A

Indus bldg

Goldberg, Ida & Naomi
Meat storage bldg

Ofc bldgliberty Medical
bldg Assoc

i ] Tl 1t 1

0 H e 1t

Stan. Photo-Technicolor

"'Corp Photo studio & ofc

bldg
Picknelly-garage bldg

Pearson Blue Dev Co.
ofc bldg

Main St. 1500 near City Hall

1500

870

2547
1216
1319
2203
1500
1500

1500
1414

1500
1531

No's incr from S to N
Store & ofc bldg-Ma
Mutual L. 1.
Swimming Pool

. Restaurant

Storage bldg-Ann Assoc
Katz~store bldg

Alt Bank bldg-Comm Sav
Bank

Mercantile bldg~-Gasland
Inc

Alt ofc bldg-Ma Mutual
L. I.

Alt store & ofc V!

Store G-29

Alt store & '' Store G-36
Alt store-Forbes &
Wallace

Alt ofc bldg-Ma M L I

309K

- 125K

148K

51K
53K.

202K
755K

283K

225K

43K
65K
15K
16K

6K
50K
47K
81K

133K
131K

195K
295K

Alt ofc Zeller, Eugene & -- 48K

1974
1973

1972
1970

1972
1973

1972
1972

1871

1974

1974
1974
1974
1974

1973

1973

1972
1972

1972
1972
192i



1500
1500

1449 -
1860

1500

1500 -
1500
1500
1500

40-50
1277

- -

Alt store & ofc MA M LI 95K

-~ Alt store & ofc-Foodamerica

Corp - 64K
- Alt store bldg 91K

Newspaper plant :

Republican Co. - 91K

Alt store & ofc-Friendly

Ice Cream 41K

Alt store & ofc-Wilbar's 28K
Alt store & ofc bldg-MA

MLI | 444K
Hotel-MA. M L I 4,250K
Stores & garages-MA
"MLI 8,500K
‘Cafe bldg-Kitelos - 55K

. Civic Center~C of Spfld 9,000K

1971

1971
1971

1971

1971
1971

1971
1970

1970
1970
1970

This list does not include all alterations at' 1500 Main Street during the last

four years.

Buildings Omitted -

Post Office

Medical bldg(s) ‘
Blue Cross-Blue Shield
Holiday Inn

Extensive Rehab at Carabetti Enterprises

New Court House
The Jefferson Newspaper
Chestnut Park



DEVELOPMENT AND GROWTH IN WEST SPRINGFIELD, MASSACHUSETTS

R

Commercial and industrial development in. West Springfield has experi-
enced moderate growth in the last five years. Construction permits were
approved for about $5 million for the main dike area and $7. 1 million for
the Riverdale dike during the 1968 to June 1974 period. Future growth is
limited for the main dike; however, the Riverdale area has ample room re-
maining for new development, :

In the main dike area, the northern half has experienced the most
growth with an estimated construction cost of $3 million including $314, 000
for renovations at the Town Hall, Ten new buildings were built along Elm -
Street with an estimated construction cost of $1, 691,000, The buildings
include office, apartments and furniture buildings and one motel. Van
Deene Avenue, Westfield, and Central Streets in the vicinity of Town Hall
received about $1, 030, 000 of new construction including the construction of
new fire station for $439, 000. Other buildings include gas stations, office
buildings, a bank, and drug stores.

The south half of the main dike was scattered with about 25 new buildings
or additions with an estimated construction cost of $1, 960, 000, The build-
ings consist primarily of warehouses, service stations, office buildings and

~—- restaurants. '

The Riverdale dike has been set aside by the West Springfield Planning -
Board for business and industrial parks. Several large structures account
for about 80% of the $7. 1 million of the total estimated construction cost. A
motor inn was built for $2, 084, 000, a motel and restaurant for $1,430, 000,
three apartment buildings for $1,294, 000, and an_$800, 000 ice skating' facility,
The remaining buildings include a car dealer, service stations, restaurants,
warehouses, a package distribution center, office buildings, a theatre, and a
church. ' -

Attached is a list of the new developments with street addresses, esti-
mated construction costs and the year permits were approved,



RECENT ‘lCONSTRUC'I'ION IN L, P, AREAS

WEST SPRINGFIELD, MASSACHUSETTS

MAIN DIKE AREA (NORTH):

1968 to June 1974

Estimated

Address Building Construction Permit
' Cost Year
1533 Elm Street Cross Roads Motel $ 40,000 1972
112y v " Office Building 443, 000 1972
1144 ¢ 1 Apartments 90, 000 1972
352 ¢t ® Building 40,000 1972
1252 " " Office Building 250,000 1969
82 v n Office Building 18,000 1968
g2 n Furniture Store 185, 000 1968
g2 " Furniture Store 250, 000 1968
g2 v " Apartments 250, 000 1968
1111 " Office Building 125,000 1974
572 Westiield Gas Station _ 131, 000 1972
1130 " Drug Store & Dentist Office 145,000 1972
668 o Drug Store - addition 15, 000 1974
Westfield & Van Deene Bank 190,000 1970
93 Van Deene Avenue Office Building 80,000 1968
44 v v " Fire Station 439,000 1972
26 Central Street Town Hall - Renov. 314,000 1970
3 4 " Gas Station 30,000 1970

o— h
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MAIN DIKE AREA (SOUTH):

Estimated

Address Building Construction Permit
Cost Year
989 Memorial Avenue Banguet Hall $ 100, 000 1972
1039 " ", Car Wash 22,000 1972
312 " oon Auto Tune Up 20,000 1971
-- o " Shopping Center 150, 000 1970
1023 " " Gas Station 40, 000 1970
.- " n Retail Store - 11 Story 350, 000 1969
1226 Union Street Repair Building 250, 000 1974
1361 " n Warehouse © 30,000 1972
1311 v " Office - addition 30, 000 1972
58 " " Service Station 25,000 1971
134 " n Restaurant 37, 000 1970
966 " " Mercantile Building - add. 29,000 1969
400 Main Street Auto Body Shop 18,000 1972
673 " " Restaurant 60, GOG 1971
615 " L Storage Building 10,000 1968
126 Baldwin Street Wholesale Distr. Bldg. 38,000 1972
138 H " Stock Room i4, G00 1972
35 River Street Dental Office & Apartments 38, 000 1971
Bliss Street Warehouse 360, 000 1969
Barnard & New Bridge Office & Service Shop 60, 000 1969
9 Agawam Street Building 50,000 1968
210 n ) L Warehouse 116, 000 1974
E. States Expo Storage 12, 000 1968
140 Norman Street Manufacturing 46, 000 1968
49 Heywood Street Warehouse 55, 000 1974
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RIVERDALE DIKE:

1968 to June 1974

. . Estimated '
Address Building ‘ Construction Permit

3 . Cost Year
885 Riverdale Street New Car Showroom % 135,000 1974
1968 " 1 Resgtaurant 45, 000 1973
1080 g " Motor Inn | 2,084,000 1972
1150 " n Motel & Restaurant ;" 1,430,000 1972
2131 " " Retail Showroom L 50,000 1973
2071 " " Apartments 475,000 1971
644 " " Restaurant ) 79,000 1970
864 " " Theatre ’ 276,000 1970
948 " " Restaurant - add. 10,000 1970
1285 i " Supply Room - add. 7 14,000 1970
1268 " " Gas Station 28,000 1969
1048 " 1 Restaurant 36, 000 1969
1107 " L Restaurant 40,000 1969
1247 " " Service Station | 40,000 1969
17 " " Service Station 36,000 1969
586 " " Business - add. : 42,000 1969
Myron Street Business Building 52,000 1967
" " Warehouse 75, 000 1968
" f Warehouse 735,000 1968
120 Wayside Package Distri, Center 300,000 1974
5 " Office Building - 25,000 1970
139 " Office & Warehouse 32, 000 1970
Dotty Circle Warehouse 23,000 1969
" 1" Warehouse 30, 000" 1967
H " Warehouse 38, 000 1968
109 Ashley Avenue 3.story Apartment 540,000 1972
124 " " Warehouse - add. 22,000 1969
Capitol Drive Springfield Olympia Co. 800, 000 1972

: Ice Skate Facility
' 575 Morgan Road Church 40,000 1971
Craig Drive Apartments 279, 000 1968

- e . om o

i



DEVELOPMENT AND GROWTH IN CHICOPEE, MASSACHUSETTS

The development and growth within the Chicopee main dike local protec-
tion area has been limited primarily to residential construction. New homes
in the last five years have been constructed at a maximum rate of 30 to 35
homes per year, with a $30 to $70, 000 price range {per building inspector).
However, that rate has or will drop since very little room remains for
further development,

Between 1965 and 1968, about $1 million financed new apartment buildings
and multi-family residences along Chicopee Street,.

Commercial and industrial growth is limited primarily along the two
main streets in the L, P, area, Chicopee and Meadow Streets. In the last
ten years, Meadow Street has experienced about $1 million in commercial
growth, including a new shopping center, two banks, a storage building, a
food processing plant and additions to factory buildings and a super market.
In addition, a new school was built at 704 Meadow in 1970 with an estimated
construction cost.of $2,243, 000, During the same period, Chicopee Street
experienced only about $115, 000 of commercial growth, including two car
washes, a shoe repair shop, and additions to a machine shop and a cafeteria.
Commercial growth is limited due to the lack of available space.

There hasn’t been any new development in the Chicopee dike located along
the south bank of the Chicopee River, '

Attached is a'list of the major developments and additions, with street
addresses, estimated construction cost and year permits were approved.



. RECENT CONSTRUCTI'ON;‘IN L. P. AREA, CHICOPEE, MASSACHUSETTS

: § Estimated
Address , Building Construction Permit

: Cost Year

366 Chicopee Street  Cafe Alter. o $ 19,500 1965
“ 1011 " " Car Wash 17,500 = 1969
265 " " Two Apartments 560, 000 1968
524 .n t Shoe Repair Shop 15, 000 1972
526 " " Car Wash : : 20,000 1965
267-269 " " Two 16-Family Dwellings - 150,000 - 1965
939 n " Add, Machine Shop 43,000 1971
508 n " 13 Apartment Buildings 110, 000 1966
" " Six 2-Family Dwellings 78, 000 1965

"725 Meadow Street Super Market : 260, 000 1962
725 " n Super Market - Alt, Add. 200,000 1971
134 n " Renov., Bar & Lounge 35,000 1974
— 153 " " " Bank 90, 000 1974
134 n n Dine & Dance Hall 20, 000 1962
‘680 v " Add. to Mfg, Building 30, 000 1971
919 " " ~ Food Process Plant 46, 000 1971
704 " ® School 2,243,000 1970

1 " " N. E, Container Co. Add. 19, 000

521 " " - Baler & Storage Building 25,000 1966
739 " n . Shop Center 500, 000 1971
705 " " Add. to Warehouse 200, 000 1962
' " " - Add. to Factory Building . 20,000 1965

751 " " Bank 90, 000 1972

o



DEVELOPMENT AND GROWTH IN HOLYOKE, MASSACHUSETTS

~— The Holyoke local protection project has experienced very little growth in

recent years. The last major development was the Springdale Industrial Park

_ built in 1956 including about ten new buildings. In 1972, the Marvellum Company -

Division of Ludlow Corporation constructed a new building estimated at $1,025,000
for paper manufacturing., The Brown Paper Company constructed an addition to
house two new boilers at an estimated cost of $1,000,000, in 1974, The only other
major development in the lastfen years was a sewage treatment plant constructed
in 1964 at an estimated cost of $1,205,000. Another sewage treatment plant is
scheduled for completion in three years, which will be located within the local
protection area. Although a new interstate by-pass is expected to be built

through the local protection project in the near future, very little growth is ex-
pected due to the limited area available for new development.

Attached is a list of the major new developments and a partial list of ad-
ditions with street addresses, estimated construction cost, and the year permits
were approved.



RECENT CONSTRUCTION IN L, P, AREA, HOLYOKE, MASSACHUSETTS

New Developments:

L - ‘ Estimated Permit
lLozation Building Cost Year
111 Mosher St. Marvellum Co. - $1,025,000 1972
Div of Ludlow -
Corp. Paper Mig
28 Appleton St, Marvellum, warehouse 65,000 1966
74 Main St. Atlantic Richfield 24,000 1970
' gas station - :
Berkshire St, Sewage treatment 1,205,000 1964
' plant '
Canal & Appleton St. Marvellum - 200,000 1963
Jackson St. Alles Realty Trust
i ' - garage and office 80,000 1963
911 Main Mid.Dale Inc. 40,000 1963
' storage garage &
_ T Tyepair vy T s o
Springdale Industrial Park (Approx. 10 new buildings in 1956
821 Main Acme Chain Ceo. 275,000 1956
. Factory
Race & .Stebbin St. - Holyoke Water Power 80,000 1956
. : Mig
Additions or Improvements:
10 Eagle-A Ave Brown Paper Co.  $1,000,000 1974
Eagle-A /Div :
. 2 new boilers
700 Main St. * Sun Cil Co. 9,000 1967
686 Main St. - Univac-Div of 30,000 1967
. Sperry Rand
2 Cabot ‘Ruck's Inc. 30,000 1966
: car service
Jackson Holyoke Wtr Power 35,000 1966
709 Main St. Gravure & Graving 13,000 1965
: Corp
.o 1" , 20,000 1966
221 Appleton Lestoil 40, 000 1964

L
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| DEVELOPMENT 'VAND GROWTH IN NORTHAMPTON, MASSACHUSETTS

The Northampton local protection area has experienced a growing surge
in the last five years. Most of the new construction is located along Conz
Street which furnishes homes for the elderly. Two new high rises, seven to
eight stories, were built at an estimated $2 to 3 million each. Nine new
multi-family residences were also constructed at an estimated $50, 000 each,
Also on Conz Street, a veteran club has constructed a $20, 000 club house.

New construction along King Street includes two new office buildings and
a maintenance building for Bell Telephone estimated at $1 million. An
engineering firm has constructed a $50, 000 office building also on King Street.
At the intersection of King Street and Interstate 91, a large Howard Johnson's
Motor Lodge and Restaurant was built, year unknown.

Future development. is limited by the small area protected by the dike,

A new motel has been constructed between the dike and the Connecticut
River on Hockanum Road.
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UNITED STATES GOVERNMENT
Memorandum

TO ¢ STUDY MANAGER - CONNECTICUT RIVER . . paTe:Oct. 31, 197k

SUPPLEMENTAL STUDY . _

' . JEDERAL FOWER COMMISSION.
FROM @ REGIONAL ENGINEER, NEW YORK REGIONAE OFICE
26 FEDERAE PLAZA

‘ NEW YORK, NEW YORK 10007

SUBJECT: Energy Impact Evaluation

We have reviewved the various alternative flood damage reduction
plans for the lower basin main stem and the various sub-basins in
the Connecticut River Basin and have evaluated their effects on
power. In order to facilitate that evaluation, the various alter-
native floodplain menagement proposals and their combinations were
divided into the two broad categories of non-structural and structural.

The non-structural approach to floodplain management will have the
least effect on land and weter resources and seems at this time to have
developed the most public support. The proposed non-structural alter-
natives appear to have no immediate effect on the production of energy.
It is possible however, that structures such as power plants, trans-
mission lines, distribution stations, and some ancillary facilities
are presently in the Intermediate Regional Flood (IRF) floodplain and
others may be contemplated. These essential facilities should be in-
cluded in the evaluation of floodplain damage potential under the
"Maximum" program alternative. The possibilities of not being able
to site future structures in the floodplain and the removael of existing
.equipment could present difficulties in power production and trans-
mission capabilities. This could add substantially to electric power
costs.

The structural alternatives examined indicete that the installation
of power generators at any of the seven (7) presently proposed dems are
not presently economically Justifiable; as was the case in the original
Connecticut River Basin Study. However, power benefits will accrue from
the construction of the seven projects. Low-flow releases, &s proposed
in the Corps' plen, will augment the natural flows and provide additional
quantities of water for power use at successive exlstmg downstream hydro-
electric generating stations.

We have re-examined Table 22 on Page M-1-146 in Volume VIII of the
Connecticut River Basin report and have updated on the enclosed Table 1,
the information pertaining to electric power. The downstream benefits

. ATTACHMENT B .
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assigned to power were evaluated at $42,000 in the CRB report. In
view of current system fuel costs, this benefit is now estimated ‘o
be $140,000 at July 1, 197k price levels. This benefit accrues from
upstream releases of water and allows for the additional generation
of 14 million kilowatt-hours annually of pollution free energy. It
also represents savings of sabout one million gallons of vitally needed
oil. .

Also shown on Table 1 is the possibility of utilizing the perma.
nent pools at the proposed reservoirs for their use as cooling ponds
in association with the siting of fossil power plants. However, no
attempt was mede to analyze the use of these faclilities that would be
referenced to ecological or other environmental considerations. In
some cases, additional capital costs would be required to provide a
technically sound intake structure. Further study would &ls0 be re-
quired to determine dam modifications that would provide a higher
level winter pool. Only the Victory, Honey Hill and Bethlehem Junc-
tion ponds eppear to be within the size criteria that utilities would
consider for siting power facilities. Pumped storage combinations using
any of the proposed reservoirs, at present, do not look attractive.
Rumerous other possible pumped storage sites of much greater potential
exist in the Connecticut River Basin and vicinity. Many of these sites
have been investigated by NERBC in their peaking study.

A. M. Monaco
Enclosure

cc: Chief, Bureau of Power
Mailing List, Attached

., PWR-NYRD
' bearish, J.:rd
- 410/31/Th
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S . | ' TABLE 1

B} . CONNECTICUT RIVER SUPPLEMENTAL STUDY .

i R e . 'ENERGY IMPACT EVALUATION
7 Average ' LI o .
-~ ¥ Anpnual - - Connecticut - , - i
, Downstream River Basin ) Equivalent o - . Thexmal
YROJECT NAME -Energy - Study Value . 1974 value 0il - Surface Area Capacity
(MWh) - (§/Year) ($/Year) {Gal./Year) (Acres) = (Megawat:
‘laremont - 1330 - : 4000 23300 - 95000 860 1/ ' 430
saysville - -1330 - 4000 13300 . - . 95000 et ¥ | 320
foney Hill . 670 2000 6700 7 47900 e ¥ 485
. e S . ' '
. . 1/ _
jeaver Brook . . - - - 203 =, , : 100
3ethlehem Junc. 2340 - 7000 23400 - 167100 © 1090 Yy 545
lictory - 8330 25000 83300 " sesopo0 . 2880 Y/ 1440
‘TOTAL: 14000 = - 42000 140000 1000000
1/ Summer Conservation Pool
2/ 1 May to 1S Nov. . .
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CONNECTICUT RIVER SUPPLEMENTAL STUDY

ALTERNATIVE 2

ECONOMIC ANALYSIS

The basic flood protection plan for the Connecticut River Basin called
for a system of 20 reservoirs and 1ocal protective works at seven of the
principal damage centers in the lower basin, The system was authorized
as an interdependent one, with the design of the local works being predi-
cated on protecting against flood flows as modified by the 20 reservoir
system, Because of the flood history of the basin, that is, three major
floods (1927, 1936, and 1938) in 12 years, construction of the seven local
protective works was carried out in the period 1938 - 1941, along with the
construction of five of the smaller authorized reservoirs,

For six of the seven principal damage locations, namely, the cities
of Holyoke, Chicopee, Northampton, Springfield and West Springfield in
Massachusetts, East Hartford in Comnecticut, the design of the local
works was based on a design flood which closely approximated the current
SPF as modified by the 20 reservoir system, At the seventh location, the
city of Hartford, local interests were unwilling to wait for construction of
the authorized reservoir system and requested that the protective works
be designed to meet the design flood, unmodified by reservoirs -- i,e,,

6 feet higher than the authorized plan, As Hartford was willing to pay the
additional cost (and did) the extra height was added at Hartford and that
city today has a very high degree of flood protection.

Since the early forties, 11 additional reservoirs have been constructed
in the basin, but three of these are completely local in nature on small
tributary streams and two others were built as a substitute for a larger,
more effective reservoir in the authorized plan. On the average, the present
system of reservoirs reduces flood flows by 20 percent in the area where
the local protection works are located,

The report of the Connecticut River Comprehensive Study, a Level B
(formerly Type II) undertaking, was published in 1970, The report recom-
mended the construction of seven additional reservoirs (i.e,, added to the
existing 16 reservoirs) which could approximate the effect of the authorized
system in reducing flood flows in the local protection areas to the point where
local works would be safe in an SPF, As an alternative, the report considered
raising the existing walls and dikes to an elevation which would protect against
the SPF as modified by the existing system of 16 reservoirs,

ATTACHMENT C -



In 1972, the Water Resources Council directed that a supplemental
study be undertaken to review the Comprehensive Survey, The Supple-
'mental Study has reviewed the environmental aspects of the recommended
flood damage reduction plan and considered alternative flood control
measures, since the recommended reservoirs were encountering major
opposition from the upstream States and local interests. The Supplemental
Study is now drawing to a close. As part of the review, meetings were held
- with State officials, local officials and interested citizens throughout the
basin, It was established that there was practically no support for the
construction of reservoirs in any of the areas where they were to be located,
and that one State, Vermont, is formally opposed to the two reservoirs
recommended in that State, |

The present attitude of the citizens in the upper Connecticut River Basin
States, with regard to the construction of flood control dams, militates
against achieving SPF protection in the lower basin except by local pro-
tection works. In the case of the existing local protection works built as
part of the authorized system for flood control in the basin, there is a special
obligation on the part of government, both national and local, to achieve SPF
protection, because in the interest of economy and speed of construction,

- these works were désigned and built early to elevations based on the entire
system being constructed. Under the assumption that such protection was
assured, there has been a large amount of construction in these areas
vulnerable to overtopping by floods of less than SPF magnitude., Loss in
such an event could be catastrophic and would probably involve loss of life.
Section 77-b of EM 1120-2-101 requires that, '"Because of the type of flood
hagzard involved, flood control projects for urban areas in general will be
designed to provide protection against the Standard Project Flood whenever
that extent of protection can be provided within the limits of cost justified
by the tangible and intangible benefits',

That floods of a ma_.gnitude approaching the SPF are a probability, can
be realized by studying the flood history of the second and third quarters of
the twentieth century, There have been four major floods in the Connecticut
River Basgin in that time and numerous lesser events, Of the major floods,
only the event of March 1936 was produced by a storm which covered the
entire basin, The duration and intensity of rainfall in this storm were not
record breaking, but the melting of a heavy snow cover, especially in the
- upper and middle portion of the basm, was a major factor in making this

event the flood of record, '
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The other three floods were caused by rainfall alone. In November
1927, the rainstorm was intense and of long duration, but the storm
was centered outside the basin and only the western portion of the basin
got the bulk of such rain as fell, The flood generated by the storm caused
the third highest stage of flooding of the period in the Hartford-East
Hartford area, In 1938, the rains associated with the Great New Eng-
land Hurnca.ne. while partially centered over the lower middle portion
of the basin caused the second highest flood stages of the century in the
Hartford area. In August 1955, the rainfall of Hurricane Diane centered
just to the north of the Hartford area produced flood stages there which
approximated the 1927 event. In all, only the lower 30 percent of the
basin was subject to this storm, but the peak run-off at Bodkin Rock was
66 percent of the peak run-off from the record basin-wide flood of March
1936 at the same location., It should be noted that studies made following
this event show that the storm exceeded the Standard Project storm for

. southern New England as developed from Civil Engineer Bulletin 52-8

in all areas,

A detailed analysis was made of the local protection for the city of
Springfield. Total annual losses in Springfield at the time of the re-
view for the Comprehensive Survey (1967-1968) were $900, 000, Since
that time, Urban Renewal Programs, combined with the construction
of Interstate Highway I-91 through the flood plain has removed much of

‘the blight that was in the area and replaced it not only with the highway,

but also with new and high value building construction. Based on a flood

‘damage review of the area in November 1974, by a damage analyst, long
familiar with the area, it is estimated that recurring and annual losses

have doubled so that annual losses would be $1, 800, 000 at 1968 price
levels, '

The protective works at Springfield consist of a combination of walls
and dikes with the dikes generally two feet higher than the walls. The
effective height of the walls is elevation 63,4 feet msl. The 100-year
flood, as modified by the existing reservoir system has an elevation of

. 63,5 + feet msl., The 200-year event, elevation 65,8 + feet, msl, as

modified by reservoirs, encroaches on the freeboard of the wall and

- lacks only 0.8 feet of overtopping., As protection, theé reservoirs are

not considered effective beyond that point. In the benefit analysis, the
reservoirs are credited with the full flow reduction of 20 percent from
the annual flood to the 200-year event or $1, 036, 000, On this basis,

' the local works are credited with the residual in this range or $300, 000,

The SPF, as modified by the existing system of reservoirs, has an
elevation of 69.5 feet msl and a frequency of 0. 10 percent, The benefits

from the 0. 5 percent frequency to the 0. 10 percent are credited to the
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local works, Benefits so derived amount to $306,000. The total benefit
to the local protective works amounts to $606, 000 1968 price level or
$848, 000 1974 price level and is credited to raising the works to a.chzeve
SPF protectmn.

‘The right to claim the benefit is based on Section 13, "Advance Replace-
meht of Existing I:mp:rovements, '"" egpecially paragraph ¢, Limit of Extended
Benefits of EM 1120-2-104, "Survey Investigations and Reports, Computation
of Financial Costs and Economic Costs.'! As previously noted, the local
works were built in 1940, with a project life of 50 years, By 1980, the
base year for implementing the new projects, the existing project will be
40 years old, or 80 percent through the original 50 year project life.
Paragraph 13c, referenced above, notes that, where the replaced facility
serves a project purpose such, for example, as flood control by a non-

. Federal levee, the benefit is the full amount of the extended flood control
benefits (not limited by cost of replacing the existing facility).

That is exactly the situation which exists with the raising of the walls
and dikes at Springfield; therefore, the entire benefit for the existing local
protection and the benefit to the new higher, local protection are credited
to raising the dikes and walls,

A similar approach was used for the other five local protection areas.
The following table presents project costs, annual charges and annual
benefits at 1974 price level for each of the six communities on the main
stem Connecticut River which have been authorized, but have not yet
received Standard Project level protection.

Communi - Project Cost Annual Charges Annual Benefits B/C
(in $1, 000) (in $1,000) (in $1, 000)

Springfield, MA - 8,100 506 | 848 1.7

‘West Springfield, MA 10, 000 624 4, 304 6.9
?Chlcopee, MA 15,900 : - 992 , 140 0.1
Holyoke, MA o 15,100 942 . 207 0.2

Northampton, MA 1,900 i19 o 86 0.7

1.8

" East Hartford, CT 6, 700 418 _ 759
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